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(57) ABSTRACT

Provided is an electro-mechanical brake having a wear
compensation function including a carrier fixed to a vehicle
body, a brake disk rotatably installed in a wheel of a vehicle,
a pad unit including an inner pad disposed on one side of the
disk and an outer pad disposed on the other side of the disk,
a moving unit configured to move the pad unit in a direction
toward the disk, and a wear compensating unit installed
between the carrier and the moving unit and moving the pad
unit in the direction toward the disk through the moving unit
when the pad unit wears in order to maintain the corre-
sponding state, wherein a distance between the pad unit and
the disk is maintained within a predetermined distance by
the wear compensating unit.

15 Claims, 10 Drawing Sheets
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1
ELECTRO-MECHANICAL BRAKE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority under 35 U.S.C. §119 to
Korean Patent Application No. 10-2014-0070824, filed on
Jun. 11, 2014, the disclosure of which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

The present invention relates to an electro-mechanical
brake having a wear compensation function and, more
particularly, to an electro-mechanical brake (EMB) having a
wear compensation function to maintain a distance between
a pad unit and a disk when the pad unit wears, by using a
mechanical structure.

BACKGROUND

Recently, electric vehicles driven with electricity as a
power source, compared with vehicles driven with an
engine, have been developed due to depletion of oil fuels,
growing environmental restrictions, and for the purpose of
enhancing fuel efficiency.

Thus, vehicle components using an electric motor have
been researched, and development of electro-mechanical
brake (EMB) technologies based on a braking scheme using
a motor and a mechanical element have been ongoing.

Brake-by-wire, a higher concept, includes an electronic
pedal, a wiring, a controller, and an EMB and is advanta-
geous in that it can be configured with a smaller amount of
components and a braking distance can be reduced through
fast braking responsiveness, compared with an existing
hydraulic brake system composed of a pedal, a hydraulic
booster, a master cylinder, a hydraulic pipe, and a hydraulic
caliper.

The existing hydraulic brake obtains clamping force
required for braking by amplifying force.

First, force exerted as a driver steps on a pedal is amplified
based on the principle of the lever, and secondly, force is
additionally amplified by a hydraulic booster by using
vacuum pressure generated in an intake stroke of an engine.

The amplified force is converted into hydraulic pressure
in a master cylinder, and the hydraulic pressure is transmit-
ted to a slave cylinder of a caliper.

The same hydraulic pressure is formed in the master
cylinder and the slave cylinder of the caliper, and in the
slaver cylinder of the caliper having a greater diameter, force
corresponding to a ratio of a sectional area to that of the
master cylinder is additionally amplified based on the Pas-
cal’s principle.

The force amplified three times pushes the piston to act as
clamping force on a disk.

An EMB also requires a high output motor that may be
able to provide high torque to provide strong clamping force
such as that of a hydraulic brake.

A wedge-type EMB utilizing a self-servo effect of a
mechanism, while using a low output motor has also been
proposed.

As for implementation of a wear compensation function,
in the case of an existing hydraulic brake, an oil seal
positioned between a hydraulic piston and a cylinder serves
to uniformly maintain a distance between a disk and a brake
pad regardless of wear of the brake pad.
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In contrast, in the case of EMB, since an oil seal is not
present, a high-priced displacement sensor, or the like,
which may be able to uniformly maintain a distance between
a disk and a brake pad is installed to perform a wear
compensation function, increasing costs of products.

RELATED ART DOCUMENT

(Patent Document) Korean Patent Laid-Open Publication
No. 10-2011-0062873

SUMMARY

Accordingly, the present invention provides an electro-
mechanical brake (EMB) having a wear compensation func-
tion to uniformly maintain a distance between a pad unit and
a disk when the pad unit wears, by using a mechanical
structure without a high-priced sensor.

In one general aspect, an electro-mechanical brake (EMB)
having a wear compensation function includes: a carrier
fixed to a vehicle body; a brake disk rotatably installed in a
wheel of a vehicle; a pad unit including an inner pad
disposed on one side of the disk and an outer pad disposed
on the other side of the disk; a moving unit configured to
move the pad unit in a direction toward the disk; and a wear
compensating unit installed between the carrier and the
moving unit and configured to move the pad unit in the
direction toward the disk through the moving unit when the
pad unit wears, and maintain the corresponding state,
wherein a distance between the pad unit and the disk is
maintained within a predetermined distance by the wear
compensating unit.

The moving unit may include: a driving unit coupled to
the inner pad in the other end thereof and moving the inner
pad in a direction of the other end where the disk is disposed;
a caliper disposed such that one end thereof is spaced apart
from one end of the driving unit and the other end is coupled
to the outer pad; oval members disposed between one end of
the driving unit and one end of the caliper and rotatably
coupled to the carrier; and a link member having one end
coupled to the oval members and the other end coupled to
the driving unit, wherein when the inner pad is moved by the
driving unit in the direction toward the disk, the link member
moves together with the inner pad in the direction toward the
disk to rotate the oval members, and the caliper moves the
outer pad in the direction toward the disk according to the
rotation of the oval members.

The driving unit may include: a wedge unit having a first
sloped surface formed on one surface thereof and the other
surface coupled to the inner pad; a driving housing having
one surface in contact with the oval members and a second
sloped surface formed on the other surface thereof and being
in contact with the first sloped surface of the wedge unit; and
a power generating unit installed in the driving housing and
configured to enable the wedge unit to move on the second
sloped surface, wherein the other end of the link member is
coupled to the wedge unit, and when the wedge unit moves
on the second sloped surface in the direction toward the disk,
the link member moves together with the wedge unit in the
direction toward the disk.

The power generating unit may include: a motor installed
in the driving housing; a shaft coupled to a rotational shaft
of the motor and having a thread formed on an outer
circumferential surface thereof; and a connection unit con-
nected to the wedge unit in one end thereof and screw-
coupled to the shaft in the other end thereof, wherein when
the shaft is rotated by the motor, the connection unit moves
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along the shaft and, according to the movement of the
connection unit, the wedge unit moves on the second sloped
surface in the movement direction of the connection unit and
simultaneously moves in the direction toward the disk.

One end of the link member is coupled to a position
eccentric from the center of the oval members.

The wear compensating unit may be disposed between the
carrier and the link member and, when the pad unit wears,
the wear compensating unit maintains a state in which the
driving unit and the pad unit has moved in the direction of
the disk, through the link member which has moved in the
direction of the disk.

When the link member has moved in the direction of the
disk by more than a predetermined distance, the wear
compensating unit restrains the link member from moving in
the opposite direction of the disk.

The wear compensating unit may include: a rotary bar
rotatably coupled to the carrier in one end thereof; a plurality
of insertion holes formed on the link member and allowing
the other end of the rotary bar to be inserted thereinto; an
elastic member applying rotary power to the rotary bar in the
opposite direction of the disk; and a stopper configured to
limit a rotation angle of the rotary bar which rotates in the
opposite direction of the disk, wherein when the link mem-
ber has moved in the direction of the disk by more than the
predetermined distance, the other end of the rotary bar may
be inserted into the insertion recess and supported by the
stopper to restrain the link member from moving in the
opposite direction of the disk.

The elastic member may be a torsion spring.

Other features and aspects will be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an electro-mechanical
brake (EMB) having a wear compensation function accord-
ing to an embodiment of the present invention.

FIG. 2 is a perspective view illustrating a state in which
a caliper is partially cut in one direction in FIG. 1.

FIG. 3 is a perspective view illustrating a state in which
a caliper is partially cut in the other direction in FIG. 1.

FIG. 4 is a plan view of FIG. 2.

FIG. 5 is a plan view illustrating a state in which a link
member is moved in a direction toward a disk by a driving
unit in FIG. 4.

FIG. 6 is a plan view illustrating a state in which a wear
compensating unit operates as a pad portion wears in FIG.
5.

FIGS. 7A through 7D are plan views illustrating a process
of operating a wear compensating unit according to a
movement of a link member in an electro-mechanical brake
having a wear compensation function according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying
drawings.

FIG. 1 is a perspective view of an electro-mechanical
brake (EMB) having a wear compensation function accord-
ing to an embodiment of the present invention, FIG. 2 is a
perspective view illustrating a state in which a caliper is
partially cut in one direction in FIG. 1, FIG. 3 is a perspec-
tive view illustrating a state in which a caliper is partially cut
in the other direction in FIG. 1, FIG. 4 is a plan view of FIG.
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2, FIG. 5 is a plan view illustrating a state in which a link
member is moved in a direction toward a disk by a driving
unit in FIG. 4, FIG. 6 is a plan view illustrating a state in
which a wear compensating unit operates as a pad portion
wears in FIG. 5, and FIGS. 7A through 7D are plan views
illustrating a process of operating a wear compensating unit
according to a movement of a link member in an electro-
mechanical brake having a wear compensation function
according to an embodiment of the present invention.

As illustrated in FIGS. 1 to 7D, an EMB having a wear
compensation function according to an embodiment of the
present invention includes a carrier 10, a disk 20, a pad unit
30, a moving unit 40, and a wear compensating unit 50.

The carrier 10 is fixed to a vehicle body.

A guide bar 11 is formed in the carrier 10.

The disk 20 is a brake disk which is installed in a wheel
of a vehicle and rotates.

The pad unit 30, which is in contact with the disk 20 to
reduce rotary power of the disk 20, includes an inner pad 31
disposed on one side of the disk 20 and an outer pad 32
disposed on the other side of the disk 20.

The moving unit 40 serves to move the pad unit 30 in a
direction toward the disk 20.

The moving unit 40 includes a driving unit 41, a caliper
45, oval members 46, and a link member 47.

The driving unit 41 is coupled to the inner pad 31 in the
other end thereof to move the inner pad 31 in a direction of
the other end where the disk 20 is disposed.

In the present embodiment, the driving unit 41 includes a
wedge unit 42, a driving housing 43, and a power generating
unit 44.

The wedge unit 42 has a first sloped surface 42a formed
on one surface thereof in the opposite direction of the disk
20, and the other surface of the wedge unit 42 in the
direction of the disk 20 is coupled to the inner pad 31.

The driving housing 43 is in contact with the overall
member 46 on one surface thereof, and a second sloped
surface 43a in contact with the first sloped surface 42a of the
wedge unit 42 is formed on the other surface of the driving
housing 43.

The driving housing 43 is installed in the carrier 10 such
that the driving housing 43 is movable in an X axis direction.

The power generating unit 44 is installed in the driving
housing 43 and generates power to enable the first sloped
surface 42a of the wedge unit 42 to move on the second
sloped surface 43a.

The power generating unit 44 includes a motor 44a, a
shaft 445, and a connection unit 44c.

The motor 44a is installed in the driving housing 43.

The shaft 445 is coupled to a rotational shaft of the motor
444 and has a thread formed on an outer circumferential
surface thereof.

The shaft 445 is disposed in a Y axis direction perpen-
dicular to a movement direction of the pad unit 30.

The connection unit 44¢ is coupled to the wedge unit 42
in one end thereof and screw-coupled to the shaft 445 in the
other end thereof.

Here, the wedge unit 42 is coupled to the connection unit
44c such that it is drawn out in the X axis direction through
a withdrawal bar, or the like.

Accordingly, when the shaft 445 is rotated by the motor
44a, the connection unit 44¢ linearly moves along the shaft
44b in the Y axis direction, and according to the movement
of the connection unit 44¢, the wedge unit 42 moves in the
X axis direction, a movement direction of the connection
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unit 44¢, on the second sloped surface 43a and simultane-
ously moves in the Y axis direction, a direction of the disk
20.

One end of the caliper 45 is disposed to be spaced apart
from one end of the driving unit 41, specifically, one end of
the driving housing 43, and the other end thereof is coupled
to the outer pad 32.

The caliper 45 is disposed above the disk 20 such that one
end thereof is disposed to be in contact with the oval
members 46 on one side of the disk 20 and the other end
thereof is disposed to be coupled to the outer pad 32 on the
other side of the disk 20.

The oval members 46 are disposed between one end of the
driving housing 43 and one end of the caliper 45 which are
spaced apart from one another.

The oval members 46 are rotatably coupled to the carrier
10 in a central portion thereof and are in contact with one
end of the driving housing 43 and one end of the caliper 45.

The link member 47 is coupled to the oval members 46 in
one end thereof and coupled to the driving unit 41 in the
other end.

In detail, one end of the link member 47 is coupled to a
position eccentric with respect to a rotation central axis of
the oval members 46.

Thus, when the link member 47 moves in the X axis
direction, the oval members 46 rotate based on the rotation
central axis coupled to the carrier 10.

The other end of the link member 47 is coupled to the
wedge unit 42.

Here, the wedge unit 42 is coupled to the other end of the
link member 47 such that it is drawn out in the X axis
direction through a withdrawal bar, or the like.

Accordingly, the wedge unit 42 may be drawn out in the
X axis direction and the Y axis direction from the connection
unit 44¢ and the link member 47 so as to be movable.

As the wedge unit 42 moves in the direction of the disk
20, namely, in the X axis direction, on the second sloped
surface 43a of the driving housing 43, the link member 47
coupled to the wedge unit 42 also moves in the X axis
direction in which the disk 20 is disposed, and accordingly,
the oval members 46 rotate.

As the oval members 46 rotate, one end of the carrier 10
in contact with the oval members 46 moves in a direction
away from the disk 20, and accordingly, the outer pad 32
coupled to the other end of the carrier 10 moves in the
direction of the disk 20.

The wear compensating unit 50 is disposed between the
carrier 10 and the moving unit 40. When the pad unit 30
wears, the wear compensating unit 50 moves the pad unit 30
in the direction toward the disk 20 through the moving unit
40 by an amount of wear of the pad unit 30, and maintains
the state.

In detail, the wear compensating unit 50 is disposed
between the carrier 10 and the link member 47, and when the
pad unit 30 wears, the wear compensating unit 50 moves the
link member 47 to be adjacent to the pad unit 30 by an
amount of wear of the pad unit 30, and maintains the state
in which the driving unit 41 and the pad unit 30 have moved
in the direction toward the disk 20.

Accordingly, the pad unit 30 and the disk 20 are main-
tained within a predetermined distance therebetween.

That is, when the link member 47 has moved in the
direction of the disk 20 by more than a predetermined
distance, the wear compensating unit 50 restrains the link
member 47 from moving in the opposite direction of the disk
20, thus allowing the pad unit 30 and the disk to be
maintained within the predetermined distance therebetween.
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In the present embodiment, the wear compensating unit
50 includes a rotary bar 51, an insertion recess 52, an elastic
member 53, and a stopper 54.

One end of the rotary bar 51 is rotatably coupled to the
carrier 10 and the other end thereof is disposed in the
direction of the link member 47.

A plurality of insertion recesses 52 are provided on the
link member 47 and the other end of the rotary bar 51 is
inserted thereinto.

The elastic member 53 is installed in the carrier 10 to
apply rotary power to the rotary bar 51 in a direction
opposite the direction in which the disk 20 is disposed.

The elastic member 53 may have various shapes and
structures. In the present embodiment, the elastic member 53
is configured as a torsion spring.

Owing to elastic force of the elastic member 53 config-
ured as a torsion spring, the rotary bar 51 is forced to rotate
in the direction opposite the direction in which the disk 20
is disposed.

The stopper 54 is formed in the carrier 10 and brought into
contact with the rotary bar 51 which is bound to rotate in the
opposite direction of the disk 20 to limit a rotation angle of
the rotary bar 51.

Hereinafter, an operational process of the present inven-
tion having the foregoing configuration will be described.

In a state in which the user does not step on the brake
pedal, the inner pad 31 and the outer pad 32 are spaced apart
from the disk 20 as illustrated in FIG. 4.

In this state, when the user steps on the brake pedal, power
is applied to the motor 44a and the shaft 445 rotates.

As the shaft 445 rotates, the connection unit 44¢ screw-
coupled to the shaft 445 moves in the Y axis direction as
illustrated in FIG. 5.

When the connection unit 44c moves in the Y axis
direction, force is exerted on the wedge unit 42 coupled to
the other end of the connection unit 44¢ in the Y axis
direction.

Here, since the wedge unit 42 is in contact with the
driving housing 43 through the first sloped surface 42a and
the second sloped surface 434, the wedge unit 42 moves in
the X axis direction and Y axis direction, while moving on
the second sloped surface 43a.

As the wedge unit 42 moves in the direction toward the
disk 20, the inner pad 31 coupled to the wedge unit 42 is
brought into contact with one surface of the disk 20.

Simultaneously, as the wedge unit 42 moves in the
direction toward the disk 20, the link member 47 coupled to
the wedge unit 42 also moves in the direction toward the
disk 20 together with the wedge unit 42.

Here, as the link member 47 moves in the direction
toward the disk 20, the rotary bar 51 which has been inserted
in the insertion recess 52 in the other end thereof as
illustrated in FIG. 7A rotates in the direction of the disk 20,
while compressing the elastic member 53 as illustrated in
FIG. 7B.

The state of the wear compensating unit 50 illustrated in
FIG. 7B is identical to the state illustrated in FIG. 5.

Also, as the link member 47 moves in the direction toward
the disk 20, the oval members 46 coupled to the other end
of the link member 47 rotate about the rotation central axis
coupled to the carrier 10.

When the oval members 46 rotate, the driving housing in
contact with the oval members 46 move in the direction
toward the disk 20 and one end of the caliper 45 moves in
a direction away from the disk 20.

As the one end of the caliper 45 moves in the direction
away from the disk 20, the other end of the caliper 45
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disposed on the other side of the disk 20 moves in a direction
toward the disk 20, and accordingly, the outer pad 32 is
brought into contact with the other surface of the disk 20.

As the inner pad 31 and the outer pad 32 are brought into
contact with both sides of the disk 20, the disk 20 is braked.

When the user does not step on the brake pedal, an
operation is performed in a reverse manner to that of the
foregoing operation according to a reverse rotation of the
motor 44a, and thus, the inner pad 31 and the outer pad 32
are separated from the disk 20.

Here, the rotary bar 51, in a state in which the other end
thereof is inserted into the insertion recess 52, is reversely
rotated by elastic restoring force from the elastic member 52,
changing from the state illustrated in FIG. 7B to the state
illustrated in FIG. 7A, so as to be brought into contact with
the stopper 54 and supported by the stopper 54.

As the pad unit 30 wears, a distance between the pad unit
30 and the disk 20 is gradually increased.

Thus, in order for the pad unit 30 to be brought into
contact with the disk 20, the moving unit 40 coupled to the
pad unit 30 needs to move significantly.

Namely, when the user steps on the brake pedal in a state
in which the pad unit 30 wears, the link member 47
connected to the inner pad 31 through the wedge unit 42
moves in the direction toward the disk 20 by more than a
predetermine distance.

Due to the excessive movement of the link member 47, as
illustrated in FIG. 7C, the other end of the rotary bar 51
moves out of a first insertion recess 52a and is inserted into
a second insertion recess 524 and the disk 20 is braked
according to the movement of the pad unit 30.

In this state, when the user does not step on the brake
pedal, the link member 47 moves in a direction away from
the disk 20 according to a reverse rotation of the motor 44a.

Here, as illustrated in FIG. 7D, the rotary bar 51, in a state
in which the other end thereof is inserted into the second
insertion recess 52b, is reversely rotated by elastic restoring
force from the elastic member 53 so as to be brought into
contact with the stopper 54, thus being restrained from
rotating.

The state of the wear compensating unit 50 illustrated in
FIG. 7D is identical to the state illustrated in FIG. 6.

Since the rotary bar 51 is inserted into the second insertion
recess 525 and is in contact with the stopper 54, being
restrained from reversely rotating, the link member 47 is
caught by the rotary bar 51 and cannot move in the direction
away from the disk 20 any further.

Accordingly, as illustrated in FIG. 6, the pad unit 30 and
the moving unit 40 cannot move away from the disk 20 any
further and a distance between the pad unit 30 and the disk
20 is maintained within the predetermined distance.

As described above, in the present invention, when the
pad unit 30 wears, an amount of wear of the pad unit 30 is
compensated for without unit a high-priced displacement
sensor, whereby a distance between the pad unit 30 and the
disk 20 can be maintained within the predetermined dis-
tance.

The EMB having the wear compensation function accord-
ing to the present invention is not limited to the foregoing
embodiment and may be variously modified to be imple-
mented within the scope of the present invention.

A number of exemplary embodiments have been
described above. Nevertheless, it will be understood that
various modifications may be made. For example, suitable
results may be achieved if the described techniques are
performed in a different order and/or if components in a
described system, architecture, device, or circuit are com-
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bined in a different manner and/or replaced or supplemented
by other components or their equivalents. Accordingly, other
implementations are within the scope of the following
claims.

What is claimed is:

1. An electro-mechanical brake having a wear compen-
sation function, the electro-mechanical brake comprising:

a carrier fixed to a vehicle body;

a brake disk rotatably installed in a wheel of a vehicle;

a pad unit including an inner pad disposed on one side of
the disk and an outer pad disposed on the other side of
the disk;

a moving unit configured to move the pad unit in a
direction toward the disk; and

a wear compensating unit installed between the carrier
and the moving unit and configured to move the pad
unit in the direction toward the disk through the moving
unit when the pad unit wears, and maintain the corre-
sponding state,

wherein a distance between the pad unit and the disk is
maintained within a predetermined distance by the
wear compensating unit

wherein the moving unit comprises:

a driving unit disposed such that one end thereof is
coupled to the inner pad and moving the inner pad in a
direction toward where the disk is disposed;

a caliper disposed such that one end thereof is spaced
apart from the other end of the driving unit, and that the
other end thereof is coupled to the outer pad;

oval members disposed between the other end of the
driving unit and the one end of the caliper and rotatably
coupled to the carrier; and

a link member having one end coupled to the oval
members and the other end coupled to the driving unit.

2. The electro-mechanical brake of claim 1, wherein when
the inner pad is moved by the driving unit in the direction
toward the disk, the link member moves together with the
inner pad in the direction toward the disk to rotate the oval
members.

3. The electro-mechanical brake of claim 2, wherein the
caliper moves the outer pad in the direction toward the disk
according to the rotation of the oval members.

4. The electro-mechanical brake of claim 3, wherein the
driving unit comprises:

a wedge unit having a first sloped surface formed on one
surface thereof and the other surface coupled to the
inner pad;

a driving housing having one surface in contact with the
oval members and a second sloped surface formed on
the other surface thereof and being in contact with the
first sloped surface of the wedge unit; and

a power generating unit installed in the driving housing
and configured to enable the wedge unit to move on the
second sloped surface.

5. The electro-mechanical brake of claim 4, wherein the
other end of the link member is coupled to the wedge unit,
and when the wedge unit moves on the second sloped
surface in the direction toward the disk, the link member
moves together with the wedge unit in the direction toward
the disk.

6. The electro-mechanical brake of claim 5, wherein the
power generating unit comprises:

a motor installed in the driving housing;

a shaft coupled to a rotational shaft of the motor and

having a thread formed on an outer circumferential
surface thereof; and
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a connection unit connected to the wedge unit in one end
thereof and screw-coupled to the shaft in the other end
thereof.

7. The electro-mechanical brake of claim 6, wherein when
the shaft is rotated by the motor, the connection unit moves
along the shaft.

8. The electro-mechanical brake of claim 7, wherein,
according to the movement of the connection unit, the
wedge unit moves on the second sloped surface in the
movement direction of the connection unit and simultane-
ously moves in the direction toward the disk.

9. The electro-mechanical brake of claim 3, wherein one
end of the link member is coupled to a position eccentric
from the center of the oval members.

10. The electro-mechanical brake of claim 3, wherein the
wear compensating unit is disposed between the carrier and
the link member and, when the pad unit wears, the wear
compensating unit maintains a state in which the driving unit
and the pad unit has moved in the direction of the disk,

through the link member which has moved in the direction 20

of the disk.

11. The electro-mechanical brake of claim 10, wherein
when the link member has moved in the direction of the disk
by more than a predetermined distance, the wear compen-
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sating unit restrains the link member from moving in the
opposite direction of the disk.

12. The electro-mechanical brake of claim 11, wherein the
wear compensating unit comprises:

a rotary bar rotatably coupled to the carrier in one end

thereof;

a plurality of insertion holes formed on the link member
and allowing the other end of the rotary bar to be
inserted thereinto;

a stopper configured to limit a rotation angle of the rotary
bar which rotates in the opposite direction of the disk.

13. The electro-mechanical brake of claim 12, further
comprising an elastic member applying rotary power to the
rotary bar in the opposite direction of the disk.

14. The electro-mechanical brake of claim 13, wherein
when the link member has moved in the direction of the disk
by more than the predetermined distance, the other end of
the rotary bar is inserted into a corresponding insertion
recess and supported by the stopper to restrain the link
member from moving in the opposite direction of the disk.

15. The electro-mechanical brake of claim 13, wherein the
elastic member is a torsion spring.
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